INTRODUCTION
Under the regulations of the NHS General Dental Service (GDS) in Scotland (which accounts for over 90% of all NHS dental activity in Scotland), orthodontic care is available free to children. In the year ending March 2010, over £14 million was spent on orthodontic treatment for those under 18 years of age in the GDS in Scotland. 1 The average cost of a course of dental treatment was around £60 per child, with 65% of the costs for treatment items of service attributed to orthodontic treatments. 1 With increased focus on equity of access, and in the current economic climate, it is especially important to ensure that those in need of treatment are able to receive the services available. The Scottish Government have aimed to improve service provision in areas of unmet need by giving financial support (via the Scottish Objective The purpose of this observational study was to investigate the relationship between deprivation and the delivery of primary care NHS orthodontic services across Scotland. Method Deprivation was measured using the Scottish Index of Multiple Deprivation (SIMD). The Information Services Division, NHS National Services Scotland, supplied data on all claims for orthodontic treatments in Scotland for the years 2008 and 2009. Each claim was assigned to a SIMD quintile (SIMD 1 being the most deprived, and SIMD 5 the least deprived), and odds ratios were calculated. Results Uptake of orthodontic services is highest in the least deprived areas. Patients from the least deprived areas are nearly twice as likely to receive orthodontic treatment as those from the most deprived areas (odds ratio of 1.90 with a 95% confidence interval (CI) 1.86 to 1.94). Conclusion Patients from more the most deprived backgrounds are less likely to receive orthodontic treatment than those from more affluent backgrounds, which does not necessarily reflect need.
while others have found no link between deprivation and the uptake of orthodontic treatment provision. 8, 9 However, to date, none of these analyses has been undertaken in Scotland. The purpose of this study was to investigate the relationship between deprivation and delivery of primary care (GDS) NHS orthodontic services across Scotland.
METHODS
Deprivation was measured using the Scottish Index of Multiple Deprivation (SIMD), 10 which identifies small areas of multiple deprivation across the whole of Scotland. Scotland is divided into 6,505 data zones ranked from the most deprived to the least deprived. The index combines information from seven domains which carry different weightings including: current income (28%), employment (28%), health (14%), education (14%), geographic access to services (9%), crime (5%), and housing (2%). The SIMD assists in the targeting of policies and funding where the aim is to effectively tackle the problems associated with deprivation. The data zones are clustered into five deprivation quintiles with approximately 20% of the Scottish population in each quintile. In accordance with SIMD 2009 notation, quintile 1 is the most deprived and quintile 5 the least deprived. • Highlights that equity of access to health services is a key marker of quality healthcare services.
• Notifies that this is the first assessment of the delivery of primary care NHS orthodontic services across Scotland in relation to area deprivation.
• Informs that patients from most deprived areas are less likely to receive orthodontic treatment in the NHS primary care setting in Scotland.
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The Information Services Division (ISD), NHS National Services Scotland (NSS), supplied data on all claims made for courses of orthodontic treatment for the financial years 2008 and 2009. The GP17(O) forms (orthodontic treatment claims) submitted to NSS Practitioner Services Division (PSD) for payment authorisation by the Scottish Dental Practice Board (SDPB) provided the necessary data for this study. These claims covered the whole of Scotland and were made by both dentists with list numbers restricted to the practice of orthodontics and general dental practitioners (GDPs) who undertake some orthodontic treatment. We analysed the data by both patient postcode (the patient's registered address), and dental surgery postcode (the location of the practice where the treatment was carried out). The analysis included patients who may have undergone an orthodontic assessment only; however, we have also provided data on those who received active appliance therapy. It is important to note that the data used were counts of individual patients and not the number of courses of treatment that they received.
To analyse the data, the total number of orthodontic claims was compared to the number of patients registered with GDPs to provide odds ratios for the SIMD quintiles. GDP registration figures were only available for 2010. Odds ratios (OR) and 95% confidence intervals (95% CI) were computed.
RESULTS
Total claims
In 2008, a total of 99,475 GP17(O) forms were paid. There were 2,869,205 adult patients registered and 869,000 children registered within the GDS Scotland. Of the total claims, 82,003 (82.4%) were made by dentists with list numbers restricted to the practice of orthodontics. This figure increased slightly to 102,564 GP17(O) forms (an increase of 3.1%) for 2009, with 87,283 (85.1%) of these accounted for by dentists with list numbers restricted to the practice of orthodontics.
In relation to SIMD, quintiles 1 (most deprived) to 3 show a relatively even distribution; however, there was a much larger uptake of services in the least deprived proportion of the population (Fig. 1) .
Active appliances
Only a fraction of the total claims (17.6% in 2008 and 15.2% in 2009) made were for patients undergoing active appliance therapy. Our results don't take into account the type of appliance used, only the total number of patients who received treatment with an appliance. In 2008, 17,528 claims were made for orthodontic appliance therapy, 16,358 (93.3%) of which were made by dentists with list numbers restricted to the practice of orthodontics. The total number of patients undergoing appliance therapy declined by 10.8% in the following year to 15,627, and 14,721 of these patients (94.2%) were treated by dentists with list numbers restricted to the practice of orthodontics.
When the figures are analysed according to SIMD quintiles, again we see an uneven distribution. The uptake of services is lower among the most deprived patients but higher again in SIMD quintiles 4 and 5 (Fig. 2) .
GDS registration
Even though our findings show that registration rates for children are quite evenly distributed among the SIMD quintiles, the odds of patients from the most affluent areas (SIMD 5) receiving orthodontic treatment were nearly double those of patients from the most deprived areas (SIMD 1), with an OR of 1.90 in 2008 (95% CI 1.86 to 1.94), declining only slightly in 2009 to OR 1.72 (95% CI 1.62 to 1.76) ( Table 1) .
The number of dental practices that are restricted to orthodontics increases with affluency of location, with the exception of SIMD 5. There is a steady increase in the distribution of these practices from SIMD 1 
DISCUSSION
This is the first study to demonstrate the relationship that exists between socioeconomic deprivation and the uptake of NHS orthodontic services in Scotland. We have used data at national level to provide a large sample. Our results indicate that those patients from more deprived areas of the country are less likely to receive the treatment that they may have a clinical need for. It appears that practices limited to orthodontics are located more frequently in more affluent areas. This may partially explain that children from more affluent areas are nearly twice as likely to receive orthodontic treatment than those from more deprived areas.
There may be other factors involved that result in this inequity in NHS orthodontic services in Scotland. It is possible that patients are being referred for treatment but do not attend. There may also be a lack of awareness regarding orthodontic services among people from more deprived areas. However, if a lack of awareness is shown to exist, then it is the responsibility of GDPs and orthodontists to educate patients and ensure these patients know what services are available to them, and to refer them based on need.
GDPs are the main source of referral to dentists who restrict their practice to orthodontics, thus one would expect that registration rates could be an important factor for patients to go on and seek treatment or advice. In Scotland registration rates are fairly even across the SIMD quintiles and are unlikely to contribute negatively to orthodontic treatment uptake.
There is an important aspect of NHS orthodontic service provision that our data did not cover and we must interpret the results with some care; analysis here has been limited to data sourced from NHS general dental services and has not accounted for those patients seen in NHS hospital, community orthodontic services, or indeed privately (although we anticipate the vast majority of provision is in the GDS).
Furthermore, GDS registration figures were only available for the year 2010 whereas orthodontic claims data were available for the years 2008 and 2009. Although this will mean there was an element of prediction to calculate the odds ratios, the authors feel that there is unlikely to be a substantial difference in GDS registrations between these years.
The inclusion of a health domain in SIMD 2009 may have resulted in mathematical coupling as there is a measure of health on both sides of the correlation equation. Mathematical coupling can lead to erroneous results. 11 However, Adams et al. 12 previously showed that removing the health domain from the Index of Multiple Deprivation 2004 had little effect on measured socioeconomic inequalities in health.
CONCLUSION
There is a greater likelihood of patients from affluent areas receiving NHS orthodontic services in Scotland. The relationship between orthodontic treatment uptake and treatment need appears to be a complex one, although this finding is likely to be an example of the inverse care law -whereby orthodontic care is not based on need and not necessarily equitably accessed. There are likely to be many factors at the level of individual patients and their families that affect these decisions. We have only touched on this and there is a need for further research in this area. Our work supports the recent decision to begin to move the provision of NHS orthodontic services in Scotland to a service based on orthodontic need. 
